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This report provides information and analysis on the physical condition of the 
dam as of the report date, Information and analysis are based on visual 


Examination of available documents and a visual inspection of the dam 
did not reveal conditions which constitute an immediate hazard to human life 
or property. However, the dam has some deficiencies which require further — 
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Structural stability analyses of the gravity section of the dam indicate 
that the factors of safety against both overturning and sliding are unacceptable 
for all conditions analyzed. Further studies of the stability are required, 
including field investigations to determine the quality of the rock upon which 
the dam is founded. These studies should be commenced within 6 months of the 
date of notification of the owner. Modifications to the structure deemed 
necessary as a result of the stability analyses should be completed within 
18 months of the date of notification. 


The spillway does not have sufficient capacity to discharge the peak 
outflow from one-half the Probable Maximum Flood (PMF). For this storm event, 
high discharges will cause damage in the channel downstream of the dam. 
However, dam failure would not significantly increase the hazard to loss of 
life downstream from that which would exist just prior to an overtopping- 
induced failure. Therefore, the spillway is assessed as inadequate. 


Several minor deficiencies were noted. These should be corrected within 
12 months of the date of notification of the owner. Among the actions required 
are repairing deteriorated concrete on the counterweights and on the nose piers, 
replacing rusted steel on the three gates at the entrance to the power canal, 
and developing an emergency operation plan. 
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PREFACE 


This report is prepared under guidance contained in the 
Recommended Guidelines for Safecy inspection of Dams, for Phase I 
Investigations. Copies of these guidelines may be obcained from 
the Office of Chief of Engineers, Washingcon, D.C. 20314. The 
purpose of a Phase I Investigation is to identify expeditiously 
those dams which may pose hazards to human life or property. The 
assessment of the general condition of the dam is based upon available 
data and visual inspections. Detailed iavestigation, and analyses 
involving topographic mapping, subsurface investigations, testing, 
and detailed computational evaluations are beyond the scope of a 
Phase I Investigation; however, the investigation is intended to 
ideneify any ueed for such studies. 


In reviewing this report, it should be realized that the reported 
condition of the dam is based on observations of field conditions 
at the time of inspection along with data available to the inspection 
team. In cases where the reservoir was lowered or drained prior to 
inspection, such action, while improving the stability and safecy of 
the dam, removes the normal load on the structure and may obscure 
certain conditions which aight othervise be detectable if inspected 
under the normal operating environment of the structures. 


Te is important to note that the condition of a dam depends on 
numerous and constantly changing internal and external condicions, 
and ig evolutionary in nature. Te would be incorrect to assume that 
the present condition of the dam will continue to represent the 
condition of the dam at some points in the future. Only through frequent 
inspections can unsafe conditions be detected and only through continued 
care and maintenance can these conditions be prevented or corrected. 


Phase I inspections are not intended to provide detailed hydrologic 
and hydraulic analyses. In accordance with the established Guidelines, 
the Spillway Test flood is based on the estimated "Probable Maximum 
Flood" for the region (greatest reasonably possible storm runcf£), or 
fractious thereof. Because of the magnitude and rarity of such a storm 
event, a finding thac a spillway will not pass the test flood shculd 
not be incerpreted as necessarily posing a highly inadequate condition. 
The tast flood provides a measure of relacive spillway capacity and 

- Serves as an aide in decermining the need for more detailed hydrologic 
and hydraulic studies, considering the size of the dam, its general 
condition and che downstream damage potential. 
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State Located: New York 
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i yom Ds one 
ASSESSMENT 


A 
Examination of available documents and a visual inspection of the dam 
did not reveal conditions which constitute an immediate hazard to human life 
or property. However, the dam has some deficiencies which require further 
investigations and remedial work. ~ 


Structural stability analyses of the gravity section of the dam indicate 
that the factors of safety against both overturning and sliding are unacceptable 
for all conditions analyzed. Further studies of the stability are required, 
including field investigations to determine the quality of the rock upon which 
the dam is founded. These studies should be commenced within 6 months of the 
date of notification of the owner. Modifications to the structure deemed 
necessary as a result of the stability analyses should be completed within 
18 months of the date of notification. 


The spillway does not have sufficient capacity to discharge the peak 
outflow from one-half the Probable Maximum Flood (PMF). For this storm event, 
high discharges will cause damage in the channel downstream of the dam. 
However, dam failure would not significantly increase the hazard to loss of 
life downstream from that which would exist just prior to an overtopping- 
induced Sollure.tNeralors, the spillway is assessed as inadequate. 


Several minor deficiencies were noted. These should be corrected within 
12 months of the date of notification of the owner. Among the actions required 
are repairing deteriorated concrete on the counterweights and on the nose piers, 
replacing rusted steel on the three gates at the entrance to the power canal, 
and developing an emergency operation plan. 
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PHASE I INSPECTION REPORT 
NATIONAL DAM SAFETY PROGRAM 
WATERLOO DAM 
I.D. No. NY 709 
#588-420 
OSWEGO RIVER BASIN 
SENECA COUNTY, NEW YORK 


SECTION 1: PROJECT INFORMATION 
1.1 GENERAL 


a. Authorit 

The Phase { Taspection reported herein was authorized by the Department 
of the Army, New York District, Corps of Engineers, to fulfill the 
requirements of the National Dam Inspection Act, Public Law 92-367. 


b. Purpose of [Inspection 
This inspection was conducted to evaluate the existing conditions 


of the dam, to identify deficiencies and hazardous condttions, to 
determine if these deficiencies constitute hazards to life and property, 
and to recommend remedial measures where required. 


1.2 DESCRIPTION OF PROJECT 


a. Description of Dam 
} .. >The Waterloo Dam Ts a concrete dam with four tainter gates and two 


concrete overflow sections. Lock 4 of the Cayuga-Seneca Canal is at the 
eastern end of the dam. There is an abandoned canal at the western 
end of the dam which may function as an overflow channel. 


The dam is a total of 241 feet long and is a maximum of 10 feet high. It 
is divided into 6 bays each of which has an opening of 36 feet. The first 
three bays beginning on the eastern end of the dam (which.will be referred 
to as bays 1-3) are gated and form the entrance to the power canal for a 
New York State Electric and Gas (NYSE&G) hydroelectric generating station 
located about 1000 feet downstream of the dam. The next two bays (bays 
4&5) are fixed concrete overflow sections. The last bay on the western 
end of the dam .(bay 6) fs another gated segment. 


A concrete arch bridge which carries Locust Street over the outlet channel 
is located iamedfately downstream of the dam. 


There are approach embankments at both ends of the bridge. 


b. 


Location 
lam is located on the Cayuga and Seneca Canal in the Village of Waterloo. 
Lock 4 of the canal is adjacent to the dam. Locust Street bridges the 
outlet channel immediately downstream of the dam. The dam is approximately 
1000 feet southwest of the intersection of New York State Routes 20 and 96. 


1.3 


c. Size Classification 

$s dam is eet high and has an impoundment capacity of 585,700 
acre-feet. Therefore, the dam is in the large size category as defined 
by the "Recommended Guidelines for Safety Inspection of Dams". 


d. Hazard Classification 

e dam is classified in the "high" hazard category due to the presence 
of New York State Route 96, a hydroelectric generating station, and 
several homes downstream of the dam. 


e. Ownershi 

The dam 1s owned by the State of New York - Department of Transportation 
(NYS-DOT), Waterways Maintenance Subdivision. It is located in DOT 
Region 3, whose headquarters are in Syracuse. The addresses of the 

Main Office and the Regional Office are as follows: 


NYS DOT NYS-DOT 
Main Office-State Campus Region 3 Office 
1220 Washington Avenue Syracuse State Office Building 
Albany, New York 12232 333 E. Washington Street 
Oirector-Mr. Joseph Stellato Syracuse, New York 13202 
(518)457-4420 Mr. Leo Burns-Regional Waterways 
Maintenance Engineer 
(315) 473-8194 


f. Purpose of Dam 
This dam is used to maintain the upper pool level for navigation on the 


Cayuga and Seneca Canal and to provide a pool for power generation in the 
hydroelectric station just downstream of the dam. 


4 Design and Construction History 
1s dam was constructed in two stages as parts of Contracts E and G for 


Section 1 of the Cayuga and Seneca Canal. The plans for the structure, 
which were prepared by the State Engineer's Office were dated 1972 and 
1914. Certain modifications have been made to the structure since it 

was constructed. The most substantial change was made in 1963 when gates 
on bays 4 and 5 were replaced with concrete bulkheads. This reconstruction 
was performed by DOT forces. The skin plate on the gate on bay number 6 
(westernmost gate) was replaced in 1962. aS cw 


h. Normal Speratey Procedures 
$s dam is opera fn a manner to provide a pool for navigation and to 


supply water for the hydroelectric station. The three gates which contro] } 
flow into the power canal generally remain fully open. The other gate | 
at the western end of the structure is usually closed. It is occasionally 

opened to flush out the downstream channel. 


PERTINENT DATA 


a. Drainage Area (sq. mi.) 753 
6b. Ofscharge at Dam W.S. ELEV.(BCD) (cfs) 


a ully Open) 5 3488 
Flashboards removed (Bays 48&5)448.5 69 


I a 


c. Elevations. (BCD-Barge Canal Datum) 


op-of-Dam 448.5 
Flashboard Invert: Bay 4 446.15 
Bay 5 446 .05 
Gate 6 (Sottom) 439.0 
Gate 1-3 (Bottom) 435.0 
d. Reservoir-Surface Area (sq. miles) 
eneca Lake (only 67.6 


e. Storage Capacit (acre-feet) 
Top-of-Dam 585,700 


f. Dam 
Reinforced concrete dam and abutments between segments of the spillway. 
241 ft. 


Dam length (total) 


. Spillwa 
Principal Spillway 


Type: 4 tainter gates each 36 feet wide on bays 1,2,3 and 6. 


Auxiliary Spillway 


Type: 2 reinforced concrete overflow sections each 36 feet wide 
with 2 ft. wide crest and sloped back. 


h. Reservoir Drain 
one. 


i. Appurtenant Structures 
T.” Lock 4 ~ Cayuga-Seneca Canal; Rectangular concrete channel. 


45 feet wide by 28 feet high; Vertical lift gate to contro) 
flow into back. 


.- Abandoned Canal - Channel at western end of dam; 40 feet wide; 


Concrete weir controls flow. 


Concrete arch bridge - located immediately downstream of dam; 
6 arches each 36 feet wide with radi{ which varies from 33.5 
to 45.5 feet 


Power cana} and power. house - canal extends from three eastern 
gates on dam to NYSE&G Power House approximately 1000 feet 
downstream of dam; Canal walls are reinforced concrete with a 
slight batter. 


SECTION 2: ENGINEERING DATA 


2.1 


2.2 


2.3 


2.4 


2.5 


GEOTECHNICAL DATA 


a. Geology 

e Waterloo Dam is located in the Erie-Ontario plains physiographic 
province of New York State. The rock in this area includes limestone, 
dolomite and shale from the Devonian era. A review of the “Brittle 
Structures Map of the State of New York" indicated that there are no 
faults in the immediate vicinity of the dam. However, the map does 
indicate that there is a major unconformity between Devonian and Silurian 
rock formations in the vicinity of the dam. 


The surficial soils are the result of glaciations during the Cenozoic Era, 
the last of which was the Wisconsin glaciation. The most dominant land 
forms are the Ontario-Drumlins which are scattered over this portion of 
the physiographic province. 


b. Subsurface Investigations 
No record of any subsurface investigations performed for this structure 


could be located. The plans indicate that the structure is founded on rock. 
A note on the plans states that the engineer would determine the final 

eee cien of the footings at the time of construction to assure a proper 
oundation. 


DESIGN RECORDS 


This dam was designed in 1912 by the State Engineer's office. Plans 
prepared in the design process were available from the Department of 
Transportation. Copies of selected sheets from the plans have been 
included in Appendix F. 


CONSTRUCTION RECORDS 


The plans available from DOT were the only records which could be located 
regarding the original construction. Plans for the modifications made 

to bays 4 and 5 by DOT in 1963 were also available and have been included 
in Appendix F. 


OPERATION RECORDS 


Reservoir level readings are taken on a regular basis. Records of these 
readings are kept in the Regional Waterways Maintenance Office in Syracuse. 


EVALUATION OF DATA 


The data presented in this report was obtained from the Department of 

Environmental Conservation files and from the Department of Transportation 
Regional Waterways Maintenance Office in Syracuse. While the subsurface i 
information available concerning the structure was rather limited, it 

appears that the available data was reliable and adequate for Phase | 

inspection purposes. 


SECTION 3: VISUAL INSPECTION 
3.1 FINDINGS 


a. General 

Visual inspection of the Waterloo Dam was conducted on May 9, 1980. The 
weather was overcast and the temperature was in the forties. The water 
lia at the time of inspection was at elevation 445.57 (Barge Canal 
Datum). 


b. § il1w Section 
The spillway section is the dominant feature of this structure. There are 


operable tainter gates on four of the six spillway bays. These gates are 
all in satisfactory condition. Skin plates and some structural members 
on the gate on bay 6 have been replaced as part of maintenance operations. 
This gate was closed at the time of inspection, but there was some minor 
leakage under the gate. The other three gates are at the eastern end of 
the structure and form the entrance to the power canal. The concrete on 
the corners of the counterweights of all these gates was spalling and 
deteriorated. There was minor rusting of the steel skin plates on al] 
these gates. The corner plate on the back corner of the gate on bay 1 

; was rusted completely thraugh in several spots. 


The remaining two bays were uncontrolled concrete weir structures with a 
notch in the center of each which can accomodate stop logs. At the time 
of inspection, there were no stop logs in place. The concrete on these 
sections was in generally good condition, although there was some minor 
deterioration on the nose piers and on the bridge support piers downstream 
of the spillway crest. 


c. Abandoned Canal 

e abandoned canal functions as an auxiliary spillway at the southern 
end of the dam. The concrete weir which forms the spillway was in good 
condition. The control mechanism for a slide gate was located on the 
, i of ~ weir. The channel was partially filled in the area downstream 
of the weir. 


d. Appurtenant Structures 
Cock ; the Cayuga-Seneca Canal is to the east of this dam. The canal 


0 on 
walls and lift gates appeared to be in satisfactory condition. 


e._ Downstream Channe! | 
There were three distinct segments of the downstream channel. Downstream 
of the lock was the main cana] channel. The three gates at bays 1,2 and 3 

emptied into the gpl canal for the hydroelectric station. On the 

western side of the power canal was a concrete wall which showed some signs 

of deterioration. This canal was not inspected in great detail since it was 
downstream of the dam and was considered to be part of the hydro-electric 

station. The final segment of the channel was downstream of the three 

spillway bays on the western end of the dam and sbtalee bas into the old 

stream channe). This portion of the channel was partially bedrock lined 

and partially overgrown with trees and brush. The tainter gate on bay 6 

1s opened periodically to flush debris out of the old stream bed. 


-§- 


3.2 


f. Reservoir 

re were no signs of soil instability in the area upstream of the dam. 
The Cayuga-Seneca Canal formed a walled or riprapped channel up to 
Seneca Lake. 


EVALUATION OF OBSERVATIONS 


Visual inspection revealed several deficiencies. on this structure. The 
following items were noted: 


1; tee leakage beneath the tainter gate on bay 6 when it was completely 
closed. 


2. Deterioration of concrete on counterweights and rusting of steel of 
the three gates in front of the entrance to the power canal. 


3. Concrete deterioration on the nose piers and on the bridge support 
piers of the two ungated bays. 


SECTION 4: OPERATION AND MAINTENANCE PROCEDURES 


4.1 


4.2 


4.3 


4.4 


PROCEDURES 


This dam is operated to provide a pool for navigation on the canal. 
Water is also provided for the NYSE&G power station located downstream 
of the dam. The normal procedures are to keep the three gates which 
control flow into the power canal completely opened. These gates 

are only closed on rare occasions to perform repair work on the power 
house. Gate 6 is generally closed at all times. This gate is 

Prem opened for a short period of time to flush out the downstream 
channel. 


MAINTENANCE OF DAM 


The dam is maintained by DOT. Routine maintenance is performed on the 
structure on a regular basis. 


WARNING SYSTEM IN EFFECT 


No apparent warning system is present. 


EVALUATION 


The operation and maintenance procedures for this dam appear to be 
satisfactory. 


SECTION 5: HYDROLOGIC/HYORAULIC 
5.1 DRAINAGE AREA CHARACTERISTICS 


The delineation of the contributing watershed to this dam is shown 

on the map titled “Drainage Area Map - Waterloo Dam @ Lock C/S-4" 
(Appendix C). The relationship of this watershed to the entire 

Oswego River Basin is indicated on the map titled "Qswego River 

Basin - Basin Map" (Appendix C). The irregular but somewhat Y-shaped 
north-south oriented watershed of some 753 square miles is characterized 
by streams draining directly from the surrounding landscape into Seneca 
Lake and the 182 square mile subbasin controlled by the Keuka Lake 
Outlet dam. Inflows to Seneca Lake from Keuka Lake follow a natural 
channel called Keuka Lake Outlet. Some of the other large tributaries 
to Seneca Lake are Kashong Creek, Rock Stream, Van Zandt Hollow - 

Glen Creek-Townsend Creek, Shequaga Creek, Sixteen Falls Creek, and 
Catharine Creek. Direct tributaries to the Cayuga-Seneca Canal upstream 
of the dam are Black Creek and Kendig Creek. 


The two large lakes, Keuka and Seneca, have surface areas of 18.3 and 67.6 
square miles respectively and shoreline lengths of 55 and 77 miles 
respectively. The terrain surrounding the lakes rises steeply to the 
hilltops which are at elevations 400 to 1200 feet above the normal lake 
levels. Land use within the entire watershed is predominantly agricultural 
with large areas within the Keuka Lake subbasin devoted to vineyards 


5.2 ANALYSIS CRITERIA 


No hydrologic/hydraulic information was available regarding the original 
design for this dam. Watershed information was obtained from: the Oswego 
River Basin (ORB) management study, 1960 and 1980 Corps of Engineers 
reports for Keuka Lake Outlet Dam, and USGS time-of-travel studies for 
selected ORB streams. 


The analysis of the spillway capacity of the dam was performed using the 
Corps of Engineers HEC-1 computer program, Dam Safety version. The 
computer modeling parameters for the two drainage subbasins, Keuka Lake 

and Seneca Lake were selected from the ORB study. The spillway design \ 
flood selected was the Probable Maximum Flood (PMF) in accordance with the : 
Recommended Guidelines of the Corps of Engineers. ‘The PMF storm event is 
that hypothetical flow resulting from the most critical combination of 
rainfall, minimum soil infiltration loss, and concentration of runoff at a ‘ 
at ca ak that fs considered reasonably possible for a specific : 
watershed, 


Storm event discharges for each subbasin were developed using the Snyder 
Synthetic Unit Hydrograph method. The inflow discharge for the Keuka 

Lake subbasin was reservoir routed over the Keuka Lake Outlet dam. The 
resulting outflow hydrogrers was then combined with the Seneca Lake inflow 
hydrograph at the Waterloo Dam and then reservoir routed over the dam using 
the Modified Puls method. 


5.3 SPILLWAY CAPACITY 


The spillway is comprised of four radial tainter gates and two gravity 
section concrete weirs, each having a low-flow removable flashboard 


section. Across and above the entire entrance of the spillway is a 
steel and timber walkway bridge which rises above the top-of-dam 
elevation by approximately one foot. This bridge was not regraded 

as causing orifice flow conditions at the weirs for water surface 
elevations rising above the top-of-dam. The three adjoining tainter 
gates located nearest the right abutment contro! inflows to the 

forebay of the hydroelectric station. These gates are normally 

fully open. However, for this analysis, these gates were considered 
fully closed because of possible damage and/or flooding of the power 
station during an extreme storm event. The fourth tainter gate adjacent 
the left abutment was considered to be closed until water surface 
elevations reached the top-of-dam; then a fully-open orifice flow 
condition was used for determining discharges. This tainter gate was 
analyzed for orifice flow using a discharge coefficient, C, of 0.6. 

The two gravity sections were analyzed as sharp-crested weirs with a 

C of 3.2. For water surface elevations rising above the top-of-dam 
elevation, a broad-crested weir C of 2.63 was used. Although there 
exists a small water-control structure at a bridge 200 feet left of the 
spillway's left abutment, the additional discharge capacity was not 
included in the analysis because of the discharge channel and bridge 
area being backfilled with earth and debris. 


Computed discharges for the above conditions analyzed are as follows: 
(BCD - Barge Canal Datum) 


Elev. (8CD Discharge 
448.5 Total 3557 
448.5 Gate 6-fully open 3488 
448.5 Weirs @ Bays 485 69 


The flood analyses performed for this dam considered an initial water 

surface level of 446 in Seneca Lake which is approximately mid-level 
between the ORS study maximum rule curve elevations of 445 (Winter) 

and 446.8 (Summer). For the conditions analyzed, the spillway does not 
have sufficient capacity for discharging the peak outflow from one-half 
the PMF. For this storm event, the peak inflow is 94,405 cfs and the 

peak outflow is 8,318 cfs. For the PMF event, the peak inflow and peak 
outflow are 189,765 cfs and 37,844 cfs respectively. The computed : 
spillway discharge capacity is 3557 cfs. 


5.4 RESERVOIR CAPACITY 


Normal water surface tevels fluctuate throughout the year both in the 
| Cayuga-Seneca Canal and Seneca Lake, ranging from approximately elevation 

443 to elevation 446 (USGS) or from 444.6 to 447.6 (BCD). A storage- 
elevation curve (Appendix C) for Seneca Lake as given in the ORB report 
indicates a capacity of 585,700 acre-feet at the top-of-dam elevation. 
Since the dam is located approximately 5 miles downstream of the main body 
Gi poeneceacenes stages recorded at the dam do not reflect corresponding 
ake levels. 


5.5 FLOODS OF RECORD 


The maximum known flood in the watershed occurred on June 25, 1972 A 
when a gage reading of 450.47 8CD (448.88 USGS) was recorded at 

Watkins Glen. The operation of the gates during this event was not 

determined; hence, the actual spillway discharges into the downstream 

channel is unknown, 


5.6 OVERTOPPING POTENTIAL 


Records indicate that the existing dam has been overtopped by approximately 

2 feet during the maximum known flood. No dam failure was recorded. The 
analysis indicates the spillway does not have sufficient discharge capacity 

for one-half the PMF. The computed depth of overtopping is 2.39 feet for 

oe event: Overtopping would occur for al] storm events exceeding 23% 

*) e ; 


5.7 EVALUATION 


The spillway does not have sufficient capacity for discharging the peak 
outflow from one-half the PMF. Since the downstream channel is the 
Cayuga-Seneca Canal, large spillway overtopping discharge would result 
in flooding of the downstream areas. However, dam failure would not 
significantly increase the hazard to loss of life downstream from 

that which would exist just prior to an overtopping-induced failure. 
Therefore, the spillway is assessed as inadequate. 


SECTION 6: STRUCTURAL STABILITY 


6.1 


C. 


EVALUATION OF STRUCTURAL STABILITY 


a. Visual Observations 

sual inspection o @ structure did not reveal any signs of major 
distress. There was some deterioration of concrete on the nose piers 
between the bays and on several of the counterweights. In addition, 
there was minor rusting of steel on the three tainter gates in front 
of the entrance to the power canal. 


b. Data Review and Stability Evaluation 
The structural information nated to perform a stability analysis was 
taken from the DOT plans. The section analyzed was the auxiliary 


spillway overflow weir, bays 4 and 5. Cross-sectional information used 
for the analysis was taken from the plans prepared by DOT in August, 1963. 


The following conditions were analyzed: 


a. Normal conditions with water level one foot below the crest of the 
spillway 


b. Water level one foot below spillway crest with an ice load of 5,000 1b/ft. 


c. ane half PMF, water flowing over the masonry crest at a depth of 2.39 
eet. 


The analyses performed (See Appendix D) indicate that the factors of safety 
against overturning and sliding are as follows: 


Case Factors of Safety 
Overturning Resultant Within Sliding 
Middle Third 


Reservoir one foot below 1.33 No 5.9 
spillway crest, no ice 


Reservoir one foot below spillway .30 No 2.0 
crest; ice load of 5,000 1b/ft. 


One-half PMF, water flowing over 91 No 3.89 
masonry at depth of 2.39 feet 


The analyses performed indicate that the safety factors against overturing 
are seriously deficient. The resultant force falls outside of the middle 
third of the base for all conditions analyzed. The safety factors against 
sliding are generally adequate. 


The analysis was performed for the spillway section only. Since the plans 
state that no vertical keyway between the overflow section and the piers on 
either end was required, no benefit from the piers was assumed. The effects 
of the anchors were also ignored. A more complete stability analysis is 
required which includes field investigations to determine quality of the 


rock upon which the dam is founded. Based on the results of this 
evaluation, it should be determined whether modifications to the 
structure are required. 


d. Seismic Stabilit 
RK seismic stability analysis was performed for this structure assuming 
a seismic coefficient of 0.1. The seismic analysis was performed for 


normal conditions with the water level one foot below the spillway crest. 
The safety factor against overturning with seismic considerations included 
is 1.10 but the resultant force does fall within the limits of the base. 
The safety factor against sliding is 4.54. 
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SECTION 7: ASSESSMENT/RECOMMENDAT IONS 
7.1 ASSESSMENT i 


a. Safet 

The Phase 1 inspection of the Waterloo Dam did not reveal conditions 
which constitute an immediate hazard to human life or property. 
Several deficiencies were noted such as deteriorated concrete on the 
counterweights as well as the nose piers, and rusted steel on some of { 
the gates. In addition, analyses performed indicate that the stability 
of the overflow weir sections is questionable. 


The spillway while not having sufficient discharge capacity for passing 
one-half the PMF, is considered to be inadequate. An emergency action 
plan and warning system should be developed to warn residents of high 
floodwater conditions. 


b. Adequacy of Information 
The Information available for the preparation of this report was generally 


adequate. There was, however, very little information available about the 
subsurface conditions or the foundation of the structure. 


c. Need for Additional Investigations 
Further analysis of the structural stability is required. This analysis 


should be a more detailed study than was made for this report. Included 
should be a series of subsurface investigations to obtain more information 
about the rock foundation and a determination as to whether modifications 
to the structure are required to increase the stability. 


d. Urgenc 

The addttiona) investigations which are required should be commenced within 

6 months of the date of notification of the owner. Within 18 months of the 
date of notification, modifications to the structure deemed necessary as a 
result of the stability analysis should be made. Other deficiencies outlined 
should be corrected within 1] year of the date of notification. 


7.2 RECOMMENDED MEASURES ' 
a. After the structural stability analysis has been completed, appropriate 
remedial] work should be performed. : 

the three gates at the entrance to the power canal should be repaired. 


c. The deteriorated concrete on the nose piers and on the bridge support 


b. The deteriorated concrete on the counterweights and rusting of steel of : 
piers of the two ungated bays should be repaired. | 


d. The tainter gate on bay 6 should be made so it will close completely. 
e. A detailed emergency-operation action plan and warning system should 


be developed and implemented. 
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APPENDIX A 


PHOTOGRAPHS 


Deterioration of Concrete on Corner of Counterweight 
of Gate on Bay No. 3 


Perforations in Steel Plates on Gate at Bay No. 1 


View from Western End of Dam - Note Closed Gate on Bay No. 6 


th 


Fog 


‘View of Gated Bay No. 6 at Right and 
Overview Sections on Bays No. 4 and 5 


Deterioration of Concrete on Bridge Support 
Piers between Bays No. 4 and 5 


Cogan Say i Map UTS OM eS 


Crest of Overflow Segment on Bay No. 5 


Lock Number 4 Lift Gate at Eastern End of Dam 


Power Canal Downstream of Dam - Leading to NYSE&G Power House 


APPENDIX 
VISUAL INSPECTION CHECKLIST | 


VISUAL _ INSPECTION CHECKLIST 


1) Basic Data 


a. 


General 

Name of Dam _WaTeatoo Dam | | ! 
Fed. 1.0. #_ 194 DEC Dam No. 888-420 

River Basin Osuye6 

Location: Town WaT eRLO4 County Seng c4 


Stream Name Cayuca $ Seneca CANAL 


Tributary of 


Latitude (N) 45° 24,07 Longitude (w) 76° 52.4 4 


Type of Dam ConcRETE 


Hazard Category € 

Date(s) of Inspection 5/9/80 

Weather Conditions 45°F QveRcAsr 

Reservoir Level at Time of Inspection 44S.S7 Barce Can ae QATUM 
Inspection Personnel W. Lyre RU) ARREN AER 


Persons Contacted (Including Address & Phone No.) 


RicnARg Acdrich - Region 3 WaTeRwars _3!S- 473-8194 
Dave Conray-Canae Section SuPer In TENLENT 


History: 


Date Constructed IW2- i Date(s) Reconstructed 963 


Designer 


Constructed By GaTas = Lupe 


Owner 


| 


a 
hy 


3) 


4) 


Section 2. EmganicnenT — Nor ComPceTeh Recausé 4 


Tyare Was No EMBANKMENT 


(1) Erosion at Contact 


(2) Seepage Along Contact 


Drainage System 


. Description of System 


a 


oc 


Condition of System 


a 


- Discharge from Drainage System 


Instrumentation (Momumentation/Surveys, Observation Wells, Weirs, 
Piezometers, Etc.) 


ST, AGE ON Loch Wace Fae MEA SUR, GJIATE 
Cevecs 


5) Reservoir 


a. Slopes Seneca CANAL Upstream to Seneca Laws, ~ Wacced 


Ripraezn oR NATURAL Gaounh CNANNES bd 
b. Sedimentation Noné APPARENT 


ec. Unusual Conditions Which Affect Dam Fassace Rox, SerLausal on Noary ENA OF 
Dam Trey ABAn donuts Cannt Broce Caoss/né ot 


6) Area Downstream of Dam 
a. Downstream Hazard (No. of Homes, Highways, etc.) Rrg 916 - N?s Gas¢ 
Erecteic PaweAHousé - Houses Near Caras CoAannes 
b. Seepage, Unusual Growth Nenxé 


c. Evidence of Movement Beyond Toe of Dam Non £é 


d. Condition of Downstream Channel Power S7aTien Scyce war SATISEACTARY 
Teees ¢ Bavew Linen Bans Acong Mewarened Sine oe Wade 
7) Spillway(s) (Including Discharge Conveyance Channel) 
6 —> Bays SI *NoRTH Ma 2 £3 Canc, SraueTurs Noi S86-S vee 4 ¥ 
| Gave @N OLR CANAL Wyica Caw BE ofeRATeR As Wired 
a. General Nol - Used fea Feusyag DownsTr Ream CHANNEL ‘ 
No 2€3-No opzeat ng ME cHANism OPERATES As AUx/esARY | 
No S¢6- ORigwae EQuiPMENT From [US - These Caves Are Operated | 
To Peovrse WATer fag Power House i 
b. Condition of Service Spillway>Ga7vee Bays Nol 75 €¢6.- These | | 
Caw Be OfeRaTzd As Service - QveRac,. Cen bsTin Is | 
Satisfactory - Mince Rusrus 46 STEEL - Conner Brace Mure 
on No.6 Has Noce Rusrep /x IT, ConceeTa SPacenG ow 
Conweks 0¢€ Coun Tek warcaT om SeveRad 
ee Gave No, - Ceased @ Bug es Ag PasTiedd OTweRs OPEN 
bh Swix Poavas ¢ Some STausTuaa, Memeaks an GaraNe,| Nave 


Bean Raepraceds As Paar of ManTEenance SP@RATINS 


AYs 
e. Condition of Auxiliary Spillway Ene Ws 20s Fumetiey As Aoxruiary 


Gares Ramaves € Covcrets Praced [nN IU3- Conceeve (A Gaab 


Con Beton = ConcreTa Warr Across Meandeneh CANAL Ar 
Neary ENS Can Also Fowerian As Auxieary - CLEAR SPENING /S 


{9 fr Wa : 
d. Condition of Discharge Conveyance Channel CWANNEL From Ga TES 
4YSt6 To Pour Nouse - APrzared 79 Be (KN Sa Ti sFAcTERY 


Condition Nat Inspectes In Great Sevan 
Recause [T Is Reca ren TO Poser House 


Gare ON ABANOex20 CANAG Couts Pessiacy 8 Used 


8) Reservoir Drain/Outlet ~ “ag ReseRuenR ORAIN ~ ESSENTIALLY UNeR SERVABLE 
Type: Pipe Conduit Other 
Material: Concrete Metal Other 


Size: Length 


Invert Elevations: Entrance Exit 
Physical Condition (Describe) : Unobservable 
Material: 


Joints: Alignment 


Structural Integrity: 


Hydraulic Capability: 


Means of Control: Gate _V Valve Uncontrolled | 
Operation: Operable ¥ Inoperable | Other | | 
Present Condition (Describe): _RepaaTéd WAT Tue Garé (5 | 

Ore ned VceqsrawAlsy Te Feusy Oot 7W#E CANAL 


9) Structural 


a. Concrete Surfaces GaATéS 45¢6 CancreTEe Coun Ter WEIGATS CRncKiné 


Aus Coanse Ne7, Teal 


Se ace DeTeniogaTion Ow Wacs Near Bedcé 


b. Structural Cracking Nesé Pree (Between Gares 243) AT WaciewaY 


Badee Ancuenace (From Tar Te Becow WaTseune) 


c. Movement - Horizontal & Vertical Alignment (Settlement) None 


d. Junctions withYAbutments ermmbankmerts SAT! SEACTORY 


e. Drains - Foundation, Joint, Face Noné 


f. Water Passages, Conduits, Sluices Scveg WAY Te Power House es 
Alot Inspecten IX Great Oerare - APreaned Sa ns €acrsay : 


g. Seepage or Leakage Minor LaAwace BENE ATA Gare Na, ( Seg 


h. Joints - Construction, etc. SATiseacTeRr’ 


j. Abutments SAT/ISFACTCOR 


k. Control Gates Sree PeRgoeat ow Tru Baace Paves Near Cauw rer 
Waerewrs en Gares S46 Rusting Sreec Abe ON Sern PATES OF 
Gares 4 5. #6 

1. Approach & Outlet Channels N 6 PRoaLEMs Evi DENT 


m. Energy Dissipators (Plunge Pool, etc.) Beaescr CHANNEL 
Ang APRA 


n. Intake Structures ' 


0. Stability 


p. Miscellaneous 


10) Appurtenant Structures (Power House, Lock, Gatehouse, Other) 


a. Description and Condition 


Loch = Caruga- Seneca Canac leet Y= Seperate 
Faom Nam BY ORignac GRAND - Lock APPEARELS 


Ta Be SatisenctsRY Bor Wasn't INspectreh 


IN Gegar DETAR 


Conces7é Benge - Ia mEDIATECY Downy see Am oe Dam 


SATISFACTSERY Cow orTtisa 


Seureewar Power House - Alert INSPECTED Coos eb 


APPENDIX C 


HYDROLOGIC/HYDRAULIC 


ENGINEERING DATA AND COMPUTATIONS 


WATERLOO DAM 
CHECK LIST FOR DAMS @ 4 
HYDROLOGIC AND HYDRAULIC . 
ENGINEERING DATA Lock ¢/S-4 


AREA-CAPACITY DATA: (ec ry ) 


Elevation Surface Area Storage Capacity 
(ft.) (acres) (acre-ft.) 
1) Top of pam 448.5 S35. 700 | 


2) Design High Water 
(Max. Design Pool) N/A 


3) Auxiliary Spillway 
Crest N/A 


4) Pool Level am @ 
Flashboards CREST 446.05 


5) Service Spillway 
Crest - GAYE INVERTS 439 - GO 


435 -(41-@3) 
DISCHARGES 
Volume 
(cfs) 
1) Average Daily , N/A 


Ay : 
2) Sitiedy @ Maximum High Water (Gate FULLY Open) 3488 


3) Spillway @ Design High Water N/A ? 


4) Spillway @ Auxiliary Spillway Crest Elevation N/A 

5) Low Level Outlet NONE, 

6) Total (of all facilities) @ Maximum High Water 3857- i 
NOT INCLUDE POWER STATION : . 

7) Maximum Known Flood OVERTPPED — 1.97 | 

8) At Time of Inspection ~ ELEV, 445.57 N/A 


NANIGATION SGN @ Lock C/S -4: 
UPPER POOL. = 445 | 
LowER foo. «430.5 


USGS (mem) + 1.59 = BCD 


2 


CREST: ELEVATION: 44 &. S &CD 
Type: __ 9 CONCRETE WEIRD + 4 JAINTER GATES __+_ SeParan NG PIERS 
Width: 9! RANI S N Length: 241" 


Spillover ENTIRE CREST Sa I 
Location ENTIQE CREST 


SPILLWAY: 
Bea ae beet] 


446.05 440,15 (B00) Elevation(@cp) S439 
FLASH BOARDS 2) Type TA = 


, 


2. aS. 3 37. Width 30 


(bay 5) (Bay 4) Type of Control 
NAA sCncontrro led erences |/ Ceneeeneeeene 
v Control led: v 
———FLAS Bonar ____— Type oS 
Flashboards; gate 
a Number b) 


(SEE__WIOTA) Size/Length SEE wi 
Invert Material CONCRETE 


Anticipated Length 


of operating service N/A 
N/A Chute Length N/A 


2’ zt Height Between Spillway Crest N/A 
& Approach Channel Invert 
(Weir Flow) - 


3 SIMULAR GATES @ BAYS 1-3 
CONTROLLING INFLOW JO HYDRO- | 
POWER STATION —— NORMAL 
FOSiTION 1S FULL OPEN. 


HYDROMETEROLOGICAL GAGES: 3 
Type : USGS WATER - STAGE eecokbe® — LAKE STARE GIGE @ LOCK 4 
Location: _ WATKINS GLEN On VISTREAM ABUT. WALL. 
Records: 

Date - @/2s/72 
Max. Reading - 4 (3) 


450.47 6CD 
FLOOD WATER CONTROL SYSTEM: 


Warning System: MONE LOCK, OPERATOR On puTY (Tar ~ Nc) 


Method of Controlled Releases (mechanisms) : 


4 Tames Gaye 


, : 4 


DRAINAGE AREA: 753 SQ MILES 
DRAINAGE BASIN RUNOFF CHARACTERISTICS: 


Land Use - Type: PRimMAgILY AGRICULTURAL. -_ 4 =f - — 
Terrain - Relief: MODERATE 70 STEEP 
Surface - Soil: TULASLE = SLOW) INFILTRATION 


Runoff Potential (existing or planned extensive alterations to existing 
(surface or subsurface conditions) 


Potential Sedimentation problem areas (natural or man-made; present or future) 


Potential Backwater problem areas for levels at maximum storage capacity 
including surcharge storage: 


Dikes - Floodwalls (overflow & non-overflow ) - Low reaches along the 
Reservoir perimeter: 


" Location: I a 


Elevation: 


Reservoir: SENECA LAKE (Conwy) 


Length @ Maximum Pool 35+ (Miles) 
‘ Length of Shoreline (@ Spillway Crest) Wt (Miles) 
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* VOLUME in 1000 ac-fe. * 


FIGURE A-26 


OSWEGO RIVER BASIN 
SENECA LAKE 


STAGE vs VOLUME ADISCHARGE CURVES 


U.S. ARMY ENGINEER DISTRICT, BUFFALO 
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ORAINAGE AREA MAP 
WATERLOO DAM @ LOCK C/S-4 


> STREAMS TRIBUTARY TO LAKE ONTARIO 339 


‘ 04232400 SENECA LAKE AT WATKINS GLEN, NY 


LOCATION.--Lat 42°23'00", long 76°52'0S", Schuyler County, Hydrologic Unit 04140201, on east dank about 300 fr 
(91 ma) Erom Lake on shorter of two boat slips at atkins Glen. 


DRAINAGE AREA,-~-704 mi? (1,323 km?). 
PERIOD OF RECORD.--October 1956 to current year. 
REVISED RECORDS. --WSP 2112: Drainage ares. 


GAGE.--Water-stage recorder. Datum of gage is National Geodetic Vertical Datum of 1929 (1.59 ft or 0.488 m, Barge 
Canali datum). Prior to Oct. 1, 1975, ac datum 438.41 ft (133.627 m) hrrgher. 


7 


REMARKS.--Area of water surface, 67.6 mi? (175 km*). Diversion from Susquehanna River basin enters lake through 


4 
; Keuka Lake Outlec at Oresden. For table of diversion, see station 01528700. Lake regulated by taintor gates 
: on Seneca River at lock 4, Waterloo, for operation of Erie (Barge) Canal and power generation by New York 
‘ State Electric and Gas Corp. 
i EXTREMES FOR PERIOO OF RECORO.--Maximum elevation, 448.88 ft (136.819 m) June 25, 1972; minimum, 442.64 ft 
: (134.917 m) Mar. 14, 1978. 
EXTREMES FOR CURRENT YEAR.--Maximum elevation, 445.39 ft (135.755 m) Apr. 12; minimum, $43.05 ft (135.062 m) Feb. 23. 
x 
$ 
« 
3 ELEVATION. IN FEET NGVO. WaTE® YEAR OCTOBER 1978 TO SEPTEMBER 1979 
MEAN VALUES ‘ 
: Oar ocr nOv oéC Jan Fea “aR apr may JUN JUL auG SE 
1 
ry folaleg4Q 446.49 446,17 4a. Pe 664.38 423.35 245.5 00.97 645.02 eet 445.12 466.20 
. 2 Oe TR — 44645 20 SB IF =— 4368 4G5199 HO HOLI2 = 45.02 OG 4516 6 90 
‘ 3 Oe OO Oe a eT) Lo. Les ae Se a OT 2 et Oh eS ee OL) 
« bee 4 644.37 466.26 466.58 Geeeol? 663.75 &aS5.02 42.83 one. F8 044,93 6eS.16 De 
$ 44665) 444.39 446.19 446258 66012 466.39 465.02 646.85 66.95 460,92 465.09 ooo. 90 
6 Wee ead 466.39 240.18 644655 eine 10 bee} a6. 9R 464.87 406.9% 666.95 468.13 re 
7 @eeee? Gare} Bebe 1A — aeeS6 = O00 = HS 613 O99 B72 = 4H 90 266.87 665.0% 645.20 
8 eee eS obe.41 466.19 466.56 aose0l 465.23 440.95 466.8% 444,87 664.85 665.01 645220 
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STABILITY ANALYSIS PROGRAM - WORK SHEET 
NY 704 
' . INPUT ENTRY : ANALYSIS CONDITION 
Unit Weight.of Dam (K/ft3) 0 3 
Area of Segment No. 1 (ft2) 1 
Distance from Center of Gravity 2 
of Segment No. 1 to Downstream 
Toe (ft) 
Area of Segment No. 2 (ft2) 3 
Distance from Center of Gravity 4 
of Segment No. 2 to Downstream 
Toe (ft) 
Area of Segment No. 3 (ft?) 5 
Distance from Center of Gravity a 
of Segment No. 3 to Downstream 
Toe (ft) 
Base Width of Oam (Total) (ft) 7 
Height of Dam (ft) 8 
Ice Loading (K/L ft.) ; ae ie 
Coefficient of Sliding 10 0.60 
Untt Weight of Soil (K/ft3) PS cn 
(deduct 18) 1 0,655 10,055 
Active Soil Coefficient - ka 12 0,33 | 0.33 
Passive Soil Coefficient - Kp 13 3.0 
‘Height of Water over 14 


Top of Dam or Spillway (ft) 
Height of Soil for Active Pressure (ft) 15 
Height of Soil for Passive Pressure (ft) 16. 
Height of water in Taitrace Channel (ft) 17 = 
Weight of Water (K/ft3) 1B 6&4 
Area of Segment No. 4 (ft?) | 


Distance from Center of Gravity of 
Segment No. 4 to Downstream Toe (ft) 20 — 


- Height of Ice Load or Active Water (ft) 46 4 
(does not include 14) ar 


Seismic Coefficient (g) ah ‘so — 
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RESULTS OF ANALYSIS 


Factor of Safety vs. Overturning 1.33 10,39 
Distance Froit Toe to Resultant (4) 1,24 
- Factor of Safety'vs. Sliding: 5.94 2.00 | 389 14.54 
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